Introduction
Many intangible phenomena can be found in nature-like magnetic field, electricity and heat. These phenomena cannot be presented mathematically in the real plane. The complex plane plays an important role in presenting these intangible phenomena. Also, many mathematical problems cannot be solved in the real plane; their solutions can be found in the complex plane.
The considerable mathematical difficulties which arise during any attempt to solve plane elastic problems necessitate the search for practical methods of solution. The first use and development of the methods of complex function theory in two-dimensional elastic problems were made by Muskhelishvili (see [1] ), and their ideas were expounded in their latter books (see [2] - [4] ). The development of the theory was based on the complex representation of the general solution of the equations of the plane theory of elasticity. This complex representation has been found very useful for the effective solution of the plane elastic problems.
Contact and mixed problems in the theory of elasticity have been recognized as a rich and challenging subject for study (see Popov [5] , Sabbah [6] and Atkin and Fox [7] ). These problems can be established from the initial value problems or from the boundary value problems, or from the mixed problems (see Colton and Kress [8] and Abdou [9] ). Also, many different methods are established for solving the contact and mixed problems in elastic and thermoelastic problems; the books edited by Noda [10] , Hetnarski [11] , Parkus [12] and Popov [5] contain many different methods to solve the problems in the theory of elasticity in one, two and three dimensions. Several authors wrote about the boundary value problems and their applications in many different sciences (see [7] [13]- [15] ). Form these problems, we established contact and mixed problems (see [8] [16] ). Complex variable method used to express the solutions of these problems in the form of power series applied Laurent's theorem (see [8] [17]- [19] ). The extensive literature on the topic is now available and we can only mention a few recent interesting investigations in [20] - [24] .
The first and second fundamental problems in the plane theory of elasticity are equivalent to finding analytic functions ( ) Take the conformal mapping which mapped the domain of the curvilinear hole C on the domain inside a unit circle γ by the rational function ( ),
and ( ) w ζ ′ does not vanish or become infinite to conform the curvilinear hole of an infinite elastic plate onto the domain inside a unit circle γ i.e.
Conformal Mapping
Consider the rational mapping on the domain inside a unit circle γ by the rational function
where, m and n are complex number , n n in m m im = + = + , Equation (7) must satisfy the condition Equation (6) .
For determining the tax parameters x and y , we put e
To obtain the critical points, we consider 
The Components of Stresses
It is known that, the components of stresses are given by, see [1] ( ) { } 
Hence, we have
and
Goursat Functions
To obtain the tow complex potential functions (Goursat functions) by using the conformal mapping (7) in the boundary condition (6) . We write the expression
where, 
The term ( ) To determine h form Equation (19), we can write the form ( ) 
By using the residues in this equating we have
n n m n h n mn
Using Equation (3) and Equation (4) in Equation (1), we get
where
Assume that the function ( ) F σ with its derivatives must satisfy the Holder condition. Our aim is to determine the functions ( ) φ ζ and ( ) ψ ζ for the various boundary value problems. For this multiply both sides of Equation (23) by
, where ζ is any point in the interior of γ and integral over the circle, we ob-
Using Equations (24)-(26) in Equation (27) then applying the properties of Cauchy integral, to have
where,
From the above, Equation (27) becomes
To determined b , where b are complex constants, differentiating Equation (33) with respect to ζ and substituting in Equation (29), we get
Substituting Equation (18) in Equation (34), then using the properties of Cauchy integral and applying the reside theorem at the singular points, we obtain ( ) 
taking the complex conjugate of Equation (37), we get
form Equation (37) and Equation (39), we have ( )
To obtain the complex function ( ) ψ ζ we have form Equation (23) after substituting the expression of ( ) ψ σ and ( ) G σ , and taking the complex conjugate of the resulting equation after using the expression of ( ) β σ to yields,
and calculate sum residue, we obtain multiplying both sides of Equation (41) by
, where ζ is any point in the interior of γ and integrating over the circle, then using the properties of Cauchy's integral and calculating the sum residue, we obtain ( )
where, n n n h n n n n E kE n n n n n c k A N n n n n n n k n n φ ζ ζ ζ ζ 
Applications
In this section we study some applications: 
